TAPE REEL 



BACKGROUND OF THE INVENTION 

The present invention relates to a tape reel to be applied 
to a magnetic tape cassette, and more particularly, to the tape 
reel having an upper flange and a lower flange provided at an 
upper and a lower ends of a hub respectively. 

Conventionally, there have been various types of the 
magnetic tape cassettes for a video, for an audio apparatus, 
for a computer, etc. Some of the magnetic tape cassettes for 
the video, for example, are constructed that a pair of tape 
reels is contained in a cassette case consisting of an upper 
cassette half and a lower cassette half. The pair of tape reels 
each has a hub, an upper flange and a lower flange. A tape 
reel rotates in a state where a magnetic tape has been wrapped 
around an outer periphery of the hub. 

Fig. 4 shows one example of a tape reel. This tape reel 
110 has a cylindrical hub 111, an upper flange 112 in a disc-like 
shape which is fixed to an upper end of the hub 111, and a lower 
flange 113 in a disc-like shape which is integrally molded with 
the hub 111 at a lower end of the hub. A magnetic tape 120 
is adapted to be wrapped around an outer peripheral surface 
of the cylindrical hub 111. 

A distance between the upper flange 112 and the lower 
flange 113 is set to be appropriately larger than a width of 



the magnetic tape 120. In this example, the magnetic tape 120 
is wrapped around the hub 111 in such a manner that a clearance 
is created between an upper face of the lower flange 113 and 
an end of the magnetic tape 120 in a width direction of the 
magnetic tape 120. According to the cases, the magnetic tape 
12 0 may be wrapped around the hub 111 in such a manner that 
the end of the magnetic tape 12 0 may be contacted with the upper 
face of the lower flange 113 in the width direction. 

In recent years, for the purpose of improving volumetric 
recording density, the magnetic tape has been made thinner, 
and for the purpose of improving planimetric recording density, 
tracks have been made narrower. 

As the magnetic tape has been made thinner, deformation 
of the magnetic tape in a width direction thereof has become 
likely to happen. For example, on occasion of high-speed 
running or acceleration or deceleration of the magnetic tape 
in a recording and reproducing apparatus, the magnetic tape 
may be sometimes deformed in the width direction . In addition, 
the magnetic tape may be sometimes locally brought into tight 
contact with guide rollers or the like. That results in 
occurrence of curving, weaving of the magnetic tape . Moreover, 
due to the deformation of the magnetic tape, the ends of the 
magnetic tape in the width direction may come in contact with 
the lower face of the upper flange and the upper face of the 
lower flange, resulting in occurrence of abrasion powder. 
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This abrasion powder will incur an increase of dropouts. 
Particularly, when an amount of the magnetic tape wrapped 
around the hub is small, there will be a long distance from 
outer circumferential edges of the upper and the lower flanges 
to a face of the most outer layer of the magnetic tape already 
wrapped. Therefore, it is difficult to move the magnetic tape 
for this long distance without contact hardly with the lower 
face of the upper flange and the upper face of the lower flange 
in the width direction. If the magnetic tape comes in contact 
•hardly with one of the lower face of the upper flange and the 
upper face of the lower flange on this occasion, the ends of 
the magnetic tape may be damaged, or abrasion powder may occur . 

In the meantime, as the tracks of the magnetic tape have 
been made narrower, so-called * a linearity defect" that 
reproduction output power at the deformed portion of the tape 
becomes lower than that at a rectilinear portion has become 
likely to occur. Even a minute deformation of the tape, it 
may occur the linearity defect. The above described weaving 
of the magnetic tape will incur an increase of the linearity 
defects, that is, will incur an increase of fluctuations in 
the reproduction output. 

Further, so-called "an irregular wrapping" is likely to 
happen, as the magnetic tape has been made thinner. For 
example, as shown in Fig. 5 which is an enlarged perspective 
view of a part A in Fig. 4, a portion of the lateral end of 



the magnetic tape may jump out from a plane composed of the 
other lateral ends of the magnetic tape in the width direction. 
As shown in Fig. 5, the jumped out portion 120a of the end of 
the magnetic tape is deformed so as to meander. When the 
magnetic tape has been deformed, normal recording and 
reproduction cannot be expected. Therefore, it is an 
extremely important problem to prevent such an irregular 
wrapping . 

Although various factors are considered as causes of 
occurrence of the irregular wrapping, it may-be considered as 
one of the causes that when the magnetic tape 120 is wrapped 
around the hub 111 of the tape reel 110, air may intrude between 
adjacent magnetic tapes, and when the air escapes, it may push 
up the magnetic tape. 

SUMMARY OF THE PRESENT INVENTION 
In order to prevent the deformation in a width direction 
and the irregular wrapping of the magnetic tape, it is 
considered to make a distance between the upper and the lower 
flanges as small as the width of the magnetic tape. However, 
by doing so, it will become difficult to insert the magnetic 
tape between the upper and lower flanges without interfering 
with the outer circumferential edges of the upper and the lower 
flanges. Conseguently, it will become difficult to wrap the 
magnetic tape around the hub. 



The invention has been made in a view of the above 
described circumstances, and its object is to provide a tape 
reel wherein a magnetic tape can be smoothly wrapped around 
a hub without incurring damage of the magnetic tape and 
, occurrence of abrasion powder and an irregular wrapping. Its 
object is also a method of wrapping the magnetic tape around 
■ the tape reel . 

According to the invention, a tape reel comprising a hub 
■shaped in a cylindrical shape around which a magnetic tape is 
. adapted to be wrapped, an upper flange - and a lower flange 
respectively provided at an upper end and a. lower end of the 
hub is characterized in that the tape reel is constructed in 
such a manner that, as the magnetic tape becomes going to be 
wrapped around the hub, a distance between the upper flange 
and the lower flange is gradually decreased in the outside from 
an outer peripheral surface of the hub. 

Further, according to the invention, a method of wrapping 
a magnetic tape around a tape reel wherein the tape reel 
comprises a hub shaped in a cylindrical shape around which the 
magnetic tape is adapted to be wrapped, an upper flange and 
a lower flange respectively provided at an upper and a lower 
ends of the hub is characterized in that a distance between 
the upper and the lower flanges outside an outer peripheral 
surface of the hub is gradually decreased, as the magnetic tape 
is going to be wrapped around the hub. 



According to the above described structure, as the 
magnetic tape is going to be wrapped around the hub of the tape 
reel, a force of tightening the hub (wrapping and tightening 
force) with the magnetic tape will be increased, and at the 
same time, the distance between the upper and the lower flanges 
is gradually decreased. Namely, while an amount of the 
magnetic tape wrapped around the hub is small, the distance 
between the upper and the lower flanges is rather large, and 
the magnetic tape can be moved to neighborhood of -the outer 
•peripheral surface of the hub easily. On- the other hand, when 
.the amount of the magnetic tape wrapped around the hub has 
become large so that an irregular wrapping may be likely to 
occur, the distance between the upper and the lower flanges 
is made narrow. Thus, intruded air can be appropriately 
removed to prevent the irregular wrapping. The addition, 
deformation of the magnetic tape in the width direction can 
be also prevented. 

More specifically, the distance between the upper and 
the lower flanges can be gradually decreased to the optimum 
according to the amount of the wrapped magnetic tape, by setting 
rigidity of the hub, manner of fixing the upper and the lower 
flanges to the hub, material of the tape reel, wrapping torque, 
etc. at predetermined values. 



BRIEF DISCRIPTION OF THE DRAWINGS 



Fig. 1 is an exploded perspective view of a tape reel 
of an embodiment according to the invention; 

Fig. 2 is a sectional view of a half of the tape reel 
of the embodiment according to the invention; 

Fig. 3 is a view showing operation of the tape reel 
according to the invention; 

Fig. 4 is a sectional view of a half of a conventional- 
tape reel; and 

Fig. 5 is an- enlarged view of a part A in Fig. 4; 

DETAILED DESCRIPTION OF THE PREFERRED ' EMBODIMENTS 
Now, an embodiment of the invention will be described 
in. detail referring to the drawings. Fig. 1 is an exploded 
perspective view of a tape reel 10 of a first embodiment, and 
Fig. 2 is a sectional view of a half of the tape reel 10. 

As shown in Fig. 1, in this tape reel 10, a hub 11 and 
a lower flange 13 are integrally molded. The hub 11 has 'a 
substantially cylindrical outer peripheral wall 11a, a center 
part lib in a substantially columnar shape which is arranged 
inside the outer peripheral wall 11a, and support walls 11c 
radially extending from the center part lib toward the outer 
peripheral wall 11a. A pivot lid is provided at a center of 
an upper end face of the center part lib . A plurality of (three 
in this embodiment) weldable bosses lie are formed around the 
pivot lid. A clamp member llf is fitted to the outer peripheral 



wall 11a. In an upper flange 12, there are formed with through 
holes 12d, 12e at positions corresponding to the pivot lid and 
the weldable bosses lie of the hub 11. In a state where the 
upper flange 12 is placed on the hub 11 so that the pivot lid 
and the weldable bosses lie are inserted into these through 
holes 12d, 12e, the weldable bosses lie are welded by ultrasonic 
waves. Thus, the upper flange 12 is bonded to the hub -11 by 
welding . 

In this embodiment, as shown in Fig. 2, a lower face of 
the upper flange 12 is inclined upwardly towards an outside 
: .in a radial direction of the tape reel, and an upper face of 
the lower flange 13 is inclined downwardly towards the outside 
in the radial direction of the tape reel. The lower flange 
13 has an annular ring portion 13a formed on its lower face. 

This described tape reel 10 is used for a digital video 
cassette (DVC) of an M type, but the invention is not limited 
to the use for this M type. Among the tape reels to be used 
for the DVC of a type larger than the M type, there may be another 
ring portion outside the ring portion 13a (See Fig. 4) . 

In this embodiment, a width of the magnetic tape 12 is 
designated as W. A height of the outer peripheral wall 11a 
of the hub is designated as HI . A distance between the upper 
and the lower flanges 12, 13 (the distance between the lower 
face of the upper flange 12 and the upper face of the lower 
flange 13) is designated as H2 at the most outer circumferential 
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edges of the flanges. A radius of the outer peripheral wall 
11a of the hub is designated as R, and a thickness of the outer 
peripheral wall 11a of the hub is designated as T. A distance 
from an outer peripheral surface of the outer peripheral wall 
5 11a of the hub to outer circumferential edges of the upper and 
, the lower flanges 12, 13 is designated as LI . As shown in Fig. 3, 
.■ ..A distance from the outer peripheral surface of the outer 
peripheral wall 11a of the hub to the most outer layer of the 
!=* magnetic tape 20 wrapped around the outer peripheral surface 

fowl 

O 10 lla of the hub is designated as L2 . 

O: . . In the tape reel according to this embodiment, the 

*H- relation H2 > HI > W is established as described above. 

m 

j\ In this embodiment, as the magnetic tape 20 is going to 

n i 

. be wrapped around the outer peripheral wall lla of the hub, 

yj 

1*4 15 a distance between the upper and the lower flanges 12, 13 at 
the most outer circumferential edges of the flanges (in outer 
way from the outer peripheral surface of the outer peripheral 
wall lla of the hub) is gradually decreased as shown in Fig. 
. 3, the distance is setted as H2' . Specifically, a distance 

20 between one of the outer ends (an upper end in the drawings) 
of the most outer layer of the magnetic tape 20 in a width 
direction and the lower face of the upper flange 12 is defined 
as H3 . A distance between the other outer end (a lower end 
in the drawings) and the upper face of the lower flange 13 is 

25 defined as H4 . These distances H3 and H4 are respectively 
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always within a certain range. 

In order to keep the distances H3 and H4 always within 
the certain range, rigidity of the hub 11, manner of fixing 
the upper and the lower flanges 12, 13 to the hub 11, material 
of the tape reel 10 and so on are established. Preferably, 
the rigidity is determined by setting the thickness T of the 
outer peripheral wall 11a, by setting shape and thickness -of 
the center part lib and the support walls 11c, and so on. ■ 

Wrapping torgue for wrapping the magnetic tape 20 around 
the tape reel 10 is also established so that the distances H3 
and ,H4 may be always within the certain range. 

According to the tape reel 10 having the structure as 
described above, as the magnetic tape 20 is going to be wrapped 
around the outer peripheral wall 11a of the hub, the distance 
between the upper and the lower flanges 12, 13 is gradually 
decreased. In other words, while the amount of the magnetic 
tape 2 0 wrapped around the outer peripheral wall 11a of the 
hub is small, the distance between the upper and the lower 
flanges 12, 13 is rather large . Accordingly, the magnetic tape 
2 0 can be smoothly moved to a neighborhood of the outer 
peripheral wall 11a of the hub. On the other hand, when the 
amount of the magnetic tape 2 0 wrapped around the outer 
peripheral wall 11a has become large so that an irregular 
wrapping may be likely to occur, the distance between the upper 
and the lower flanges 12, 13 is made narrow. Accordingly, the 



intruded air can be appropriately removed to prevent the 
irregular wrapping, and at the same time, deformation of the 
magnetic tape in a width direction of the magnetic tape can 
be also prevented. 

In addition, in this embodiment, it is preferable to be 
used numerical value and material as follows: 

The radius R of the hub 11 is set from 20mm to 22.5mm. 
Namely, a diameter of the hub 11 is set from 40mm to 45mm. 

A radius of the flange, namely an amount- of the radius 
of the hub and the distance LI, is set from 47.5mm to 50mm. 
Namely, a diameter of the flange is set from 95mm to 100mm. 

The height HI of the outer peripheral wall 11a of the 
hub is set from 12.8mm to 13.2mm. 

The distance H2 between the upper and the lower flanges 
12, 13 is set from 13.0mm to 13.5mm at the most outer 
circumferential edges of the flanges. 

The relation H2 > HI remains. 

The width of the magnetic tape 12 is set from 12.63mm 
to 12.67mm. 

Material of the hub 11 and the lower flange 13 is made 
of polycarbonate or complex material including polycarbonate 
and glass fiber. Material of the upper flange 12 is also made 
of polycarbonate or complex material including polycarbonate 
and glass fiber. 

The present invention is not limited to the above 



described embodiment, but appropriate modifications and 
improvements can be made . 

For example, a separate lower flange may be fixed to the 
hub by welding or so. 

The invention is applied not only to the tape reel for 
the DVC, but can be applied to other types of tape reels for 
.video cassettes and tape reels for data cartridges in a 
computer. 

As described above, according to the tape' reel .and the 
method of wrapping the magnetic tape around the tape reel of 
. the invention, the magnetic tape can be smoothly wrapped around 
"the hub without incurring damage of the magnetic tape, and 
occurrence of abrasion powder and an irregular wrapping. 
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